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Im til# ^«ts: it myi 
#i»e« ii» #a pmm& mm  ^ tham Wrnm  ^ Sll, it 
1 .^ ills® ^©ImWy smt®ri» » m M t» 
mimrnmrn^p m.^ mm& %©m l^a® ©tla 
.«s« t&«l^  -iilimty fearalft® 
t®st»4» #r ,^ 4.f#«a4 ^11 ,^ t© 
•ifet^ . 10 pm- #«.t tte« s^ tfl@€ jpta® oil. F®w 
pli»® ®ils^  ^ »#»» DICK?,, Ki<3®.gs .»agiag .f5p«® low If® 
a«t#i»ials (tia %I» wm® t^«3?p©i«l5#4 
:tB %ii®#« m® mmuim 'mm gimrn im fatol®" M» fhm 
m»i 
mm 
pi«©s«»%#d la Figti»© la flgu ,^. tb® mla# ^aSgaatli^  
th© *pp#lj«fel#' ©f pyr^ ttms 1ms l«#a 4«t«i?st»S 
e^ atatl®!!,. i.@*» iia wim 3/4 ^ tiad 
^Mt-hara® a»€ »©• S05t tf '«»« f©iiai- &lmm 
@®*a ©©»% m gitmt m kill, {24 imvimi 
m» th® fuaatitf .©f plus 10 f«3? mmnt !&,• 
0» tMs ^msM:0 m mim  ^#f jpsf ©@at «a- ©i^ taiaei f#!* 5/4 
pmnM pptmitmrn. If ^hm f&av pimm oil# 1>®- «s M 
t&©ir- .gpaife,. tb# saa@. mtim indlo&tm 
ms aetlmtwa ©f lew«f«-r, » 
-«0iat wm w3.th %!» mtdrial {l®-« SG&} fetglter g3?»#6 
thsa »©• 
Appireatl^r e®3?tai» M.^i» grm^ pimm 
dila, •»lii©li w®  ^ m'bmmmtg » t® « ta 
tli« «rey« .pls^Mmg mm jmrt la tk© 
®©timti®ii ^©e©M* 1# l.a¥«stig»t©. fwtbt^ r •-tiiSjs 
« s.#ri.«s ms 1» irMeh %w& mf tm tmm 
fmm svMmm of tse mciciTY OF S/4 mwm ?m&mm 
wm QM,mM WIfH POUR DIPPERSHT WWE ©IIS 
ii mss oil »0, 40 TO fhrbe-i)at-^®» PMM  ^
Pin® "s"l Ktfew J t'er 5«ij^  } P03? Sent I Pmimhlm' iWm -©liiit 
Oil i of i Down in sDead f«Ki©ity «f 
t ! tlO Mmtes t. 04 *PTr#tIar«» ,Ali» i©sfar®feiSM»€ 
1© m*§ SI.i 41,8  ^ t,-®. 
» »3.3L •^S 4a.»8  ^
It #§••1 mm0 l^ #S. 
» m*-§ mm0 SS.t 

fj^ ctloaS' &$Jl, d®sign»1i@a m- l@a t^8 A 
ted S,< wew #®^pafN®4 *461 fta® MZ 1®# S'OS fta »©ttir«%®r 
.«f S/4 proad -isf Smii ••sts ad<l®€ at & 
M •]p#r ®«a% ma# « ali:®©*' «Mi-
instods-a •» •* ©©is-t3P»l» A msm j^ ©f • tli# .retialta is- gtvs® la 
tatol# l^-»- t# p»ti##»fcs tl» m%m%S.m 
-i4*Ja»iii' S pr©Miiie#d ©» stsdlaf-
t© -#11 !©• tomt. tfe® p®rtormekm mt A i«s 3.#8» 
til® t««t« it w# tMt pla® 0II ^«--
to® ta t&w ts « spiaay 
imlmW'iMl l#sa Im »:f:fi#l#ae^ * .^ -fan «3» • tlw#* 
'tmm -^0. » tit® »l&tlii^  ®f mmm  ^ t&mml&m 
mrnmMtmttm this Us® -© i^mations w®s?# 
#el-®et«€ tm 
f«fele M aats -©fe'tittiietf'vitin t^ © msktmtmlm* 
Figw# 11 -^ ressots^  tfeeiy -®v«a* a 
All- tli^ -# #f mm ©tl .pp®f®€ rnvm^tm 
t# tim spiw# &» t®- *te#efciisflps» aaiH 
flMil «»tstJtlty« fMa wim 
,th« r^iaeiiii.# ®f tli#- wi%fci 
pia® ©ii, dla-#©i'«jNs# ia p t^lew® •%»«%«•, «a ®##a«i© viei^  
jpelmt,. ®«®fe #f til# thre® mmMmttmk •«3P® 1®SS 
Wmm^M »©• 3.« 1 !!>• ,p«ir- g&* 
« » 2. 5/4 » » « 
* * 5, 3/g •* * • 
«  • 4 ,  1 / 4  «  »  f  
IS. Bummr OP fm foxicifr OF 3/^  POTS» 
PYRETHRUli PSH CrALU)H WITH SEVERAL RE* 
AGENTS <10 )^ IS BASE OIL HO. m fO 
THRIB-DAY-OLD PLIES, 
F#r Qmt 1 
Riiiftgiaitf i ItoiKi ia s i* sSl«»48s 4® 
iW lliwjt#sslimrs flows titoar 
m 61.3 32*6 0*2 «•§-
A m !•© M..:t • ' ,IS*0 
m E#S: if.# 
m m i#«t •S»S 4f»S M«.e: 
t&mM M» SUMMARY OP ffS relative toxicity op FOUS 
PBACTICAL GATILK FLY SPRAY FORMULAE Tt 
THRES«DAY-»OLD FLIES • 
Pe^  Peat 8 F®|» g#at; JPasa \ 
Wtxsm t^ ©f I I>&m la $ ' 
sf#ats slO Mi3ii2l^ 9$t^ ixr8fJi^ imi SETUPS $ . . 8t^  ¥<eit.iA 
1 8 »•# ©•t lf#4-
t i^*§ 1*® ©•f 
§ it,# 41,1 &•!' 1*s 
4 t »•© %•» mm* 
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JO 
pig. 10. activation op 3/4 pound presthriai p-er-gaiiioh 
wim several reafiehts (lojt) in bas£ oil no. 
40. (kbdown in 10 mikptesj d.dead ik 84 hours; 
pcpxrethstjm alone). 
-86-
,0 JO 
FIG. 11. TOXICI!Py OP POUfi PBAOTieAI. -• BtiY JSPBAY 
FORiaUlAE OVER A MJIE-DAy. PKRIOp^ POBMOLAB 
IiroiOA» BT ' 
•St-
t® tm pi*©p?i0t«3?r a3mm^ 
Jto m^W' t<s^  mmpeem thost# .i^ %ftl»€ 
mm^lm *»i?© s-ul3alt't^ -1@ fit# . 
®«®»©ifa l*ii@imfeoi»i®s tm ,pop|i@s®a-.* 
•fi» #f tlie a@:rt®lit|f -results, |S€ '!»«») fy» all sS*-
•la.fe©pat©M®s wstBz. W&im  ^ $3*4 ipa? mm^$ 1®« t., 65 #i 
©#a%|: 1©« 3, if»e p» :e«at|. an# 4#. 64 #8 ©©«t» 
, It im apjpare-iit,, pta# »#• e«w "Is® smb»-
{iM f®? la ift sp?ayii i^ tiiQat 
a#s# ta %-mXmlti^ 'p mm4 »Mh m. #SMlt«ia#@iw ia. tM-
tot&l m»t t&t 
• 1% is t© not# t&at th& ©11 
««MabJja&li#iis ali®» %hm texie af ®y©tlana 
«li stgatfifitet. iB&FfcfLlity wiMilm t4 laam»«« 
In Addition, . tb©^-always •pi*#dTi«« m pe^ mmt ^MmMrnrn^m 
simm: m mtmm »latt«»-
. sMf Imtmm.- *lsmmAmm* »at fliml ''&m-
fM®s ttllM m® tfaiNi# wMe^  
mmw wmmmw frwi. %h» wMl« witti im pm mnt 
:plm mt !#• .«». #f tli» fll®# .sap# mfiMiMlj 
torat wtlfelitat 4 t® 6 w^mrly all. #f tmrn tmwm 
i>is3rtt«llj mbm mm€ m mm stol® to 
ftm allk<«»«®«te« Sm mrnlr 
Mlmlj'wmaiimU lt««lf„p. i# teyps, with 
%ii3tg m^m 'tfee ©©ttim# 
It *« fha.t til® -sstlmtt® «*f pp?*:tlap» p2P©<ltt«#t 
fey pine oil atght b© pgrtially -itttritrated t« m f«©ittetion of 
Biii?fae« -:te«si9»  ^ m6mm€ Ijf Si# additioa -©f pia# oil#- '®t4 
e^^ alts of wtxTi&m t0B#l#» gi¥«n la. Habl® IS* 
i,®fliilt®ly ®li]^ toste t^ls explanation#. sctlv&tion effeet 
»f- fe® -im- ft® tlit -i0bll.i.% mt #w. fl» #11 mw te­
am 'iiflaereat -feeale ftf tii# p^Trottama-pln® oil #«Miifltioix» 
m* SUHFACE TEHSIOK mTEmaiwnoiia  ^ iMm& 
HI^ THOD, CEHCO-diiHOXJY mSIOMETEl) 
S: 
bpraj : 
.t1 
95  ^
t 1 
,»90J  ^ No. 40: 
m M io* i^ tSO  ^ No, iSli: i«»l 
I 
503 tts^ . lo« 
f 
-^ 145  ^ Wo. 40 
3S t^^  lo*303 
^mmm- #• £§*6 . 2t»i m^M- . tt^ .-
Surfaee 
1?eirtslon 
Obser^ od 
SO ,2 
30,5 
SO .2 
30,4 
30.4 
50.5 
30.4 
•^4 
30.5 30.8 
•^a . m*4 . ,»,4 30»7 . . ,.31*8 
-MMS . m*4 , m.mB 
f^hese determinations were obtained throxigii tti# ©iw f^eis:y 
@f tli0 Hercules Powder- Goaapany Experiment Station» 
®-sEaeh solution contained 5 per cent of a pyrethanis 
mscMr&titf ©quivalent to 1 pound of flowers per gallcm. 
fly ®,ppafii. tmm 
t# -siailtigfet. ffar#« •gr-®' iii 
%«. m%«i% pia® • ©f 
'Mm^ M thm. mmA'Wt33m-& s/4 i^»4 ©f 
tlm% a^ved m ft 'ii^ ti?©!#; *,!i4 t®- to s®®«®€ «d «6ip# 
§ ^#»'.e®iit «»«4. IS f» e«at fl'a® «t.l Ito*. 
mSrn ilp^^8la6t#ay. piats. ©f #*©& m%Sib1sI. fi»pEE^€p 
pin®#! tm fliat ,gXii#» «nt t® ««Ai-gftt ia a 
. hmmmrn -iaaf 1®# f#r t;«i«i%- wi'# irl^ s^«. '#% 
tmm. t«®ts iptiw€l mm%' 
wltii «##ia im-.. mi^ t:i» fiibt® 1# ii«w®lsiNS  ^
tM# 3?«:l«.fe|'w i#l6Ploj?ati«a, m a l^is# 
•®.« "fpfetiafiM ^®it#*' «p f^ 'sMi»€ & fe«« ©f • pm mm.% SM 
tfflxieltf aft#3? i#- fe«% -i»» Ss f«lloi^ ag' S©' 
wmm IS# SUMMRY OP THE DM'ERIOMflOH OP 3/4 P«» 
PTRSTHHUM PU? {JALLOH IH BASE OIL SO. 4# 
WHM EXPOS BP TO SUNLiaHf xh A QEMESmmM* 
P C T C « a t t : _  b wt , . ,  ^  
?1b6  ^ f Ki i,' _ _ _ . . __ .._ ; ' 
# . t .  ^
S  # •  # # .'"' 1§  ^
IS « © # e 
m$m*. fhm pi» ntl »#• mrnw^&w  ^
m» %ms' im mtil #t tofs mpmrnm* a f«»<• 
••©smtsg®- 'bwts, tfe®' lois tii« *«* tstw»»ly %© 
«»aat #f pli^  «i:|/:p®8«at* 
.ittid -6^1. ilMM) iSata •m- -^ 
M .few# «#»|r» Cl jpfmfl ts 
vstTiew mm%m$Mm»«r 1». fHat fS«ss %» sm* 
i.l^ i#. •«• ®0  ^ -p&r ##«t la 
'^mm Wm%w wm^^B -1% fe# 
, that » fmrthitjr • M %h& *p$m:t'^ ?ms. m^mm* 
fmmmim. wmM tmM fimt f®«r mt &mgm:Wm» 
StaMMsatim*. 
WMl@ mMmmtijag -tlb© tasta it 
mm tliat, Sa tim mmrtj staiaa @f tm 
%mm^ ta ©f ttoa- i»a 
wS,m the m^ ®f |i*©aipitati«a -«aa I^ as al* aa e^alallj' 
•til© tmmTm- toss ©f tto® a&i»a«t»risti@ «#ta  ^ ©f jfira t^ow 
#pp«af®a t© wM-A fm a iki  ^
^aataip fairiat af tima# fha foiraialae amteli^ ag ail *« 
^^•0 mitmf sittplata laaa of aate, » 'frael^ taM^a# alfeOTie# 
» i» t©3ctal%# Si^ aq««tly# t% a^a^ad ©tjaa f^att*  ^
m tlia rata- of aalai? laaa and pNiai.$itati^ .«piM l^ a a pmia.h%m 
aatlaJTas^ sry stasa: •i3f-..3?ipiiay taatteg a lai^ a ••ii«%ar af 
mtartaia m  ^ l^^ ntial #taMIiaa«i &£ aattl# f%j s^ e&fm 
©te3#S:t $M «• ei 
tmmAm lawr# iJ|«®#-« la fllat #»* 
t# »«3.i^ t t» .» ^rmw^smm, ©i# 
«©i!®ist#a of « 'mmMm mt -pta® ©lis iioa 
'th» Isidieated tliat tfae 3pt». #il# lus# mm' 
Mmwm» %m tmm^ femt th#  ^
'wrntrnmiP&hMm tl»" tmm%- ss*a  ^ ©ll*, 
t© t&ws ©f hJtgtoe'ip. gra#®#- -e^ -
.pptt©at® t^ fr«#i.pitatim a f^ter wssIes  ^«3p®»w«: la %h&' 
Imfegrat®!^  smUght). All #f mm 
nt » i e@»t-^ aceiatratlon mt». tte® ra%# @f 1 
pwdBi. ,|»ir- I® fiae #tl- %m'im %» 
1#» 
 ^ tm tb®- @r 
t#s%# is t»©®iirst@ t&g' dlstingulshli^  t^ lie aejpJts mf «3L«-«ly 
mtmTtmlm# mnA is -©nlr tsp ©wrlf m t^i^ m. 
#f |l®lN»t®m%ts®i». Mte» §S SmjB «f ia®st ®f %Ia# 
. l»€ ima^A mmti.& tl»t £!• *» 
%© rate «a© 
-tirsts €®wl« wmm wmmmS  ^
i^ . %©• mmm is 
frnmrnZmm mmrnimMm P^ 
imtrnrnm '^ « 1-2000 aaa 1-1000, I 
, •«©». s^.t©€ wif& -a- «f ««»siitymtt^ s. «f |ttn@ «11 S#» 
,»!• 'iRtol® 1? s^ ujBBiarises the |ptt»mlta wS%  ^ 1 'f®-^  «®«i 
ma Flgw® IS e«*»v«s for tii®' 
- aeama* j M- iitte* Wm. wmm  ^fm tls« 
t • pw-^  ©»»% mm llke«t«» giwn i» fs^ bl# M mw^ 
F|pi» 13* -f^m ife^  is- •ttifct •#§»$.» 
i» toy pis® »il »#-« m m- ©-t« 
:»%« tiam ppmtiwm* %iae %m "toseWtoi®® -®f^  
.i«»l-# wMisli t« #f' tt# 
mmm %m flf sfmys#; Increased tli# sA t^l®© ®f »&• 
»«-# fesii, i« the 24»ho\jr If tmteitf al^ # 
%m #Mi:i-aeir@.#, tM Q^hlmtim. ^ tewts wlt& 
• ©11 »#. m^p^mrn iwp© ^«isliig tt«s tM- fAl 
In t.fe» -iw%.t¥ati« t»t» *t%fe i^ Mtterw- it- f©wta tl»t 
tmsp- ©lis ®f dtffmmi-gm  ^'mmS.m'& M-tM- mm-mt ©f 
mMimtima. pm^amA*. smm$> fmr pime ©ils CIO p@ir e«at;). 
ii»r# ®l»# im jferols® wi^  p«i? emt 
#3Etea@%-# -Sifbl®-MMMMPTZM ^HM&M WMRNVTLTA' -MM^ M 
%tm- •tee«&dowft*, 4&«INB4:r 
la tis« rtfur#, til© psftafe te<ll©is,t,ltog fclii pp<it«a>l® ®f 
til# mtmmt .mmmi$.m-4 hj fmm^ tti® 
fAll^  If, Slim^Y OP THE TCOCIOITT m DEBaiS (1% DSRim* 
PISE OIL MRAGf) WIfH PISE OIL KO* SOS II 
BASE OIL ROt 40 TO fi»^^AY-0Li3 FLI^ » 
F#Y 'CWT > VMMV $ 'GGAI" Pimm I ctf" I as«m ia fm iS4--i8t48CWi  ^
Oil s s^t8 ilO MAitat®«»lie>«giail8mgg{acmg8i Star fetal 
t. m S5»4 gO.4 10.8 0.4 
§ w • 48*6 t6,S 16.6 1«4 44.4 
m M %mW • St,4 
M 79»S 4@#4 1.0 f4.t 
•mmM 18, SUiasARY OF THE TOXICITY OF DEKRIS (2jg DERRIS* 
PIKE OIL EXTRACT) WITH PIHl OIL SO. 305 IH 
BASE OIL m* 40 TO THBEB-0AY-OLD FLIES. 
Pin« s of ; Down in i " im 
.OH ; feat® tl0 Mimtoestlteiir«tgi^ »staTO :^i 
t "" 1© •^4 46.8 is«s it^ s 
t •1» f4*4 »•# IIniS ' •o,s 
IS- m 90.6 -©•4 »,«4 
93*2 ^ ea^ 
S '^ 
.•F' 
I^ K 
I-* •» rf- ,«.S,|' 
'•^ fM#llfc, 
Tax /c/fy 'RerCent 
i 
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tmm iS» SUMMARY OP TllE TOXICrX'Y <F DMIS (1-2/2  ^
BIKRIS-PIM oil IXfMGT) WITH POOR DIFPIR-
EHf PIBE OILS Clp^> IH BASE OIL ffO* 40 TO 
THREB-DAT-OID FLIES. 
on I i Dowi in I ii' 
rn^iBT t tmt& tW .lear 
3im St 60«6 45.6 0.3 59.4 
mm it 68.2 49.4 If ,4 O.S . .  m»M 
m»'S' • 'M#S 17.x ©•7 ..' • .m'S 
• ^ ' 10 73*7 S«#4 16.7 72.7 
With «i«at mwm% mm 
t® -ttai- wmttm 
A am# 1 {1© ate' $m ' 
i-S p^#»»fes- %ta®' 
j|4- itaft 48-iicPttr mortallt J 
fvm %3mmm t#sts It appeiMrs ti3»t tii® ^a@ #lls '«iia 
•a«a^»  ^ it aafi Bp.. tfyBn used -mt a 10 
»t mttm t» -^ rls 
il»S 3P#» mutlw i. w«a aiffes^wi## ikm f©«sa t» 
mrnaL W^m. J^wtharw. 15/4 -p&r. pistol.-
Ajkpar-iHBfiy t» «' '•^ amtS.m  ^
f#f i&i»# -iMitimting egffs%«-». Wmm 9^ tk® »l»ipisls wmm 
tmrnSt t©' %# '#mperl,@-r -tei fl» ®tS. »#» 
'»#% .a®a . 
<•' •" -
r4 »' .•»*'* 1* ' *• * *1 » «'  ' * •• 
v^v^n rv,.-,-vt 
-
54-^ 3 i*--
. , ; •', -•*• '"•'^  
'; V V*"-v"' . 
.' -'f-&fv.>«, •*<':' V >, JTipa' ( - J V - „*f t V ^  *-• h *•* /'%. I " 
?;. .— .' -« , 
* «• A • « ; J«c ' - tf" , 
•>. *-
'>••. - . i ' 
;: r-TT-
%-J- V '. •: 
L I / m r 
•4 fC'j-^ yx'-^ ' '•••,a 
usr 8^^»: 
*' --wt \ . '' 
m. 14. • aoOTj' • • " 
V.'; •- •. * •• ':4r^^rx-: 
fABU 20, SUMMARY OP THE I'OXICm m tfflJRIS {1-l/g  ^
DEBRIS-PINl OIL lXTRAG1?j Wlfl SEVERAL H&« 
AGIHTS IH BilSE OIL HO. 40 f® fHREE-MY-OID 
ffcisb®! 
J of 
If est® 
•s Csnfe 
% Down in 
J10 UiMuims 
s c«% EN 
s ' M it4*4§i4 f^ti 
itSmxrs tWmmtSmr&i 
3«a 
' % 
Bsmx*. fofc&l. 
A 10 70*9 41»9 S5.§ la 
10 - .^t «*i o*s fI»S 
§i0§ m ?#•» 4?«i 26.S #,». f-St# 
mmwtB :* ii^ lft4©gi-«sl' fefe# 
fl.l®s -AistlmtlF frm tto®% ©f ;pp«-tis3Ra;^ , aligfeatl© 
thi^ eysMt©., OF -pi^  #il istSmm)* M i# s-S#«»i» i» simi*-
tt» t®xi©iliy tfcsa -may ®f 
Trnmm- 17 •«»& M mm timt 
mmwmi& %mfmd Wm^ p®rti»4, at« 'elsiE^ste^isti# • mt 
rnimlm imm ^mm. ^ @t» fil. (ItSiJ* ftos 
fli#® -ma. li^thru® mm wm^ty 
' Wt-m m- XI®. m^m -^ ly 
dt®*d|, 'lA  ^ mlj A few mm mttmlj 
MmMe4p a»d .«SS8^B8 « -pwitiiwa 
mmA- M»p3.my f^  mmmern^ 
mtptmisg©#..., 
•i® m®t' ]^ mmmm %hm mmm ©f wftk 
-SI-
oo 
^OO 
JO ki=a« 
/4 
Reagent f>^ -
PIG. 15. ACTIVATION OP DEBRIS DSBRIS-rJ^UlB OIL 
EXTRACT) WITH SSVSBAL StUWTS {^) VH M&S 
OIL HO. 40 ZlUDOVrV IN 10 liimSSSs SbiSESAD US 
24 HOURS; D^ttDEAl) £K 48 BOtfBSs &^0&ABLS 
TOXICITY OF EXmCT AtOI^S) • ' * 
«tl Mm ^9 iMi 
ft 
'l^ lKfePl 
» l t l  
• Myn. :ii£ii i*: t&' 1#. 
«i^  # fNir 
if^ a  ^ #41 
111 # HP 'iiiai ii^ ipt|g||ifi.ij^ iff|#<i^  
«t 
'1  ^
%' ^ 'm  ^'ini» .1  ^W^ igMm A 
mum -^ m^^ mm irn^ ml m% m m n^f m i^ :.'itffiiM% nmm 
0tm -^ m^m r^n.  ^ Siitami' mm- ^mA m  ^
m t» ^ mmm lt^idMl%l '"'iiii. liMi 
:iml@: 'ftlM 
Tmm ii» svmmd o? the toxicity op HOfsuoHE 
{2  ^ ROTEHOHE^PIKE OIL COHCEHTME) 
WITH PINE OIL HO, 305 IH BASE OIL HO. 
40 TO THREE-DAY-OLD FLIES. 
'wm- Cant t 'F®g''d«ot''i' ••FW''Piitf'' 
f$jm s s .Doim In i' M sfe4«^ 8' 
, . , - . i l l , , . ,  . t  
t 9 58.s 27.0 7.® 0*4 m*3 
•i @ • 45^6 0.1 
IS t «t»S if.s 0,6 m*f 
m t 67.8 E4»# 0*5 :at.t 
AlipMti# TMrnwrnatk  ^
ississss* 
Zmmmmh m ®amhli»%tm #f pta@ #13. »©• fOS 
.»»€ rotes«# mmvLktm, • 
it ii@®»€ pisalM® tlmt It statlar 
wiW m- f©mijs *t^ - M @©a% 
and 1 pmw «»%• ©f tM® i0E©#i'aia@ •%# 
#«#• ffttlewftd £»• tli« #tb®# 
.«B€ %!»• ir^ salts f3^«w- t&®## *#?£©«•» 13i# ji»-
e#Bt ««©#ati'ation gave 100 i» all 
t' & Mgb 
16 
IIII SIf' 
Tmm «t* SUffifiARY OP TeIE TOXICITT OP S PER CENT ALI» 
PFJlTIC THIOCYAMATE //ITH PIHB OIL 10, SOS 
IS mSE OIL 10»- 40 TO THBS&»mY*0l3) KLXES. 
1' i , "• '• " " ftm 1 ^ t""W 't'mm j irai—""TS—^— 
t t##t», s, Smxts t Wmx^ t Mm.m i a3>m* fotal 
II ® M«# . @#4 1.3 •^1 
s B' M m*§ 
m S sa 1,9 , Si*4 
ts s • ts*t B.*# a»«. 
^MSm IS* SUMMARY OF THE TOXICITY W t FEB CM ALl* 
PMTIC THIOGYAHAfE WITH PIME OIL HO, 
II BASE OIL HO. 40 fO THESE-DAY-OLD FLIES. 
tmw ''' t' '• Wm^amr M WmT Qmt' I' 
Fin© I ©f f. 1301® la t !#«€ £» 
Oil . a .§ 3.Q Ktemtea t 
t , t »•§ ; 4»t 
§ 1» , .. s*a 
IS S W • S»1 
ts i i» s*$ 
1994-^ ), feat wirteility# thw 
ta ©#»e®»*3patl®iM- m «#• 
•®i .f®«» •p^ «te««d iK>: wttb «lfcls®:p 
 ^tli® ttitpatt® &is. %» *»• 
fmwwfei# m turthmr mtivrnmmm %mM mm omAmimA* 
tli© jp«%® --itf »QFtesiMtf trm. t«S,^e ^«at ^ie-slailar tm ttoni 
©f iti mmtim %#.lsg «tli^ #4 
tmmpm l.fts 
•CNoemf# .ai«t mpfily*' 
mfmxmm "smm-
Fim mi ri»M mm%M: w@m dttftag. #«sii -©f 
%i» #f gad . :S#rle3 wtm 
wim. a C^» *• mmi3kW$mMl 
aafi. ttoe if^ ®l»£Bg iritfe tfe®- l3®ird at lal* 
©f »el.aw»® laEp«rl»5%s3.. IwwErk# %ily Ssl«t®ta» 
mm «|^ y@a lia ©iS, M©* 4t ifctei 
ii»ei?psiwtt®€ Is «1.1 ©JP-tM fm-mw$ttmmmm  ^
AtF -dfttii i»'t iwiag: mil. .#»t 
35^ati-r« Madclit^ ' wer© inelud®# th» mmmm  ^
liSf.* A, mmsmmy «wr t«JP#atatlon oosceintja  ^atl itea 
.•ir®f©ll.@a#«  ^ %s#ts .ts' glwa sm 
fl» t%j0 (hm), ingi» 
#«®«l©asllj the hous# flf»; 
Mmmm #6w i^stl®it L## tte- S'tatfcl# ta 'iMiali®!"®, 
wm- g&mmltf Mbb f&i 'tmm fXy# IswRfc i^a. iarttaaa 
ttt «»IJ. «i»t mm 'm&^ 
ma tm mmmm .'is'it# • at.fea«k»« 
mTirn II,. ftttd wmm 
t© t^ - fiwm. iilla©tt-«ia4 
Am ta pp®».iia?#-p. slreii^  th® 
^mst-
pp©©et«p« la e®s*lst# «f tonelf •»%ii«?«i%i:«ai« -fm 
MSM 24. mm,%m OP R}>;PEMNCE 'IESTS, 1934^ 
t' ' fype " s ' slip l^jeari' 
of t. s of s 
s. mmmweit spmilsmi,m^ ]^@:rs,i>dsg&m 1 
19S4 
1 'Mma »© Sp?iHy 15 »f pla# ©il 
11 m^.w^ww^^w « 9 15 « « » « 
tm « m « 20 » « » » 
m »• rnmm ms. W Kepellence of 
« # pin® oil ¥ II 15 fieipollence of 
Slid, pin® oil 
1956 
oa SS Sii^ ll:«e© ©f pjf'ft'towa 
II » » » » of 
III « » » Sepellenco of 
and pine oil 
W # » W- Bepelleaioe of ali-
piiatic tialoeyarmte 
"W W « « 20 Sspellmce of ali-
j^ atle teiocjran&to 
and pine oil 
mmmmttm: m mm « 'Ha- tk^ 
Hay pp®©«®l^  m 0&3^m of ;%«%#» sH @r mm m» 
a® flr«t mym m pmMMm&f feri#A, . 
#wisg i®iteh. tto# &mm mm •*!%&«, fei«® «tl -st 
A««# #BdIy, and lioiirl^ r flj &wmt9 mm »«#§» fei^ -
mt %ii®®«-#iiaats tlie-: •«». -asui^ ®#--^  #f- ftf# 
®«eli:|f. «w m tolMi'i#:' ©f twmmi&vmt ttf smmpt3l%%%t%f-m Bw* 
iBg turn «••»»» •»» »p»fi®€ t^ly  ^a# 
. d«s#»it>#a» wltli-. tfa« feis» @41#. ta flitch teiya ^mn ia* 
mm- mp&llent Sj^ pmMmm% -mr vm^mv^  %mtm 
FJL  ^ -^ mm  ^ -mm «#»•• m w%m tls® #M#r aefcfca®#, m 
sfi*«y mm aj^ Iisd tfa«. ^riod, fiw© 
«!»« gl-^ a t® tti® i?»€.fflri«. #fe-tiiS.»d, hy ais p^#ti3awt 
tS. is »• SMKple wm- i«itt.^ daai4 dy #@aats- tm mm 
0&j -twJteg m prntimm,^ -li' 
.ii*«tgi»at  ^e># #«w- %® g^ai» « Twt0l»: «f ©i# Ij^ vttoil. 
fit® im :S.©a?l«« I» w©  ^rnwpttm 
wtm. t» aXi » mlmmm 
iwtmtm- S| «»» Tim latter wi^  f=©«d t® hm 
mmu »©»• Plat fimlt Jai^ ' Claai.vl€mll|' 
ii«fcat#€) m a ae--pyp8t® -^ <»» .n-ift-ai 
f@r @1  ^r®i»ia.*. ©©w ms with 
i® #•«*  ^s^ ay- tMss •^ tag «®ltip0jr«€ 1  ^ %m 
#'pi«|r«r im. l®s» Wmm -mm Mmt^ rnm 
f.&mm ii. isdivnxjal wm couhts for om dat ixjbikg a pik&imihary sm 
cows SPEAT® WITH HO* 40 BASE OIL {X>AfA FQl f® FIRST Mf #f fiS* 
likihary plliob COUHTS IH SERIES v, 3.934)# 
§m $^7' t' "'q-''I'""': ^  i t 
1 i 15 IS if ii li If 4S ii- SIS §§•# 
t t Is il I« f© if I4i li#s 
a t IS li id 4§ m i$ m - m$' ts»4 
4 t If 4© 4d 4© 4i m SS.4 
s f li It m m ii If ifi li#t 
6 i i IS ss if m 4i Ii tt#.. §^•4 
f 4 It IS Si m if. IIP 44 nm " 
s i 'SM w& §0 m 4i 4f Sit 4#*# 
.» i it m ft ii fS' w m il  ^ i4S" 60»€ 
It ... i If m 41 m m m .|Ni SH' • i§*f  ^
II i- t ' ii it m m. If »K®- gSt© 
%$ s' if 4f if Si mm 4i fi ft 4ii' 4f *9 
m 4 II. If I® if I® Ii ' 0 lit . ,I3«® 
14 I i MM i© if - ' m m m SO»I 
. , M .. ' 4 .... ; !§• if It .. •en .it.. 4S. »fe.f 
-m.  S60 ^ ' '49i Sii 4il m §fi ©f4 §034 4$f.l 
2.« If.S i4.«@ $3*8 41*f •^f.. m*  ^ M#.© §§•1 
All? Teraper-
mtum' # 6f ?s ?6 f8 80 mm- m 1® f^  fS#I 
fABIS i6* SUIilARY OP PIS COUHIS OBTAINED DURIM A Pail^ lMIHAEY PERIOD, WITH THE CO /^S 
GROUPED FOR SPHAYIM CUATA FOR THE fmLXMlMms: PERIOD DURIHG SERIES ¥,1934) 
Mategtai. .1 ei». i 1 
86,9 4S*@ is#« ii.7 3J7..1 
1 Xh* Fyrdttom to S5.7 IS*S 1S«7 is.t 
gmltm » iS.t !§•# i..f s$»s 74 .S 17,4 
%m »©• 4# Ii 4f»f i©#.# 4f#» .IIS.4 
M,„ i4*f . ti.i - .. 8i«t , .##•4 aLtl.7 S0.4 , 
/^4 lb» %. »•» ai*E . S®.I, ,i0.4. 
p&t i lA.t 23.7 31.S SS.4 B0.8 
»©• wm i is#4 17.4 47.4 S9.1 ®7.S 
ia »«• 4® •i- 19.0 39.6 a*i 4f..f »i.#4 Si.6 
t @0«@ l#.8 ... as.? ii.# . 3,iS.4 '86^ 96 4K. 
l/t II#. ffrnt^ms. 4 • •^4 - ®l»4 ig.f 4i..t ii.S 
p#r giiXl®ii, i ' if .4 17.0 44 #4 Hi.# 
is^  M#». wm s • 4@*0 If,.# 07.1 Ili#i is.i t7»i 
itt i®» 4# 1$ ms  ^ ma li.i m:*% 7t.7 1S»4-
M. 'i§«i .. is«f 
. , .  m^p,.  •  ilFffW' Jlk S7»S . 13,8.0 i9.& 
fSibl» 8S» 
%mm p&g^ imthm m»M i- t# # tmt mt 'wmm 
ifiat#. i) s»]r^ «€ t© stak®' #©• Thm 
.I»lt«fp:,. I^ M^Sag aa 4a#iifclfl©aticai %mg mt 
,»B th® #«ii -m «atir@ mwtm* m^m 
mm® twm m&» 3,®»t 
mw& fer t3^»s3rf»lag-ti» J^p«« staa@M«®yi %#• 
fm mm» "mm mm •mmM hut 
im api®»% t® coat^ i fflat® ?!• j^ gs i«p® 
%© fritA s^mm& <^y» 
S-gfiw I« 19i4» A s®ri#i to th# eg 
.#3.3  ^ tfe#- #» #ii^ 6Fls©» i#. 
40 li«a« #i.l »lon0, and (2) 10 per cent i0» S03 jdiie oil ia 
1®.#. <t©,- A *i® Bprm* mm inelm^eH tm rnmwmtwmm .ft?®* 
©oiats i»a?« aM« tw -iitfi-p, «iM .«t»@ ##U®ii8-d 'fef 
fif@ f^s ©f ®praylag» fatol® M BmrnrntmB all ©oimts is th® 
##FISS MOA PTGWM 17 PR@A«TS *. SMMMF »F AIR 
«#©fds «»# pp®li^ a  ^ flf fh«.'p«l«tt*» 
;3?ap®ll®AFI# of fel» ^©^als® I® to F1#MP® M# 
©J* tjhi® sj^ raya wt3r». S-mpeiPlcw *»# |jm% »5i% 40 1ms© ©tl 
ali®# slaii»« t^ a 1# e@a,t -S#* 3  ^fa 
»»• #ll. 
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An 
Fm. 18. SUllttAHy OP THB PIS POPUIATIOH •DURIUa THE SPRAYHiQ 
PERICa) IH SERIES I, 1954 (AsNO SPRAY; B»10 PER 
CENT ^Q. 503 IS NO. 40; CsNO. 40 ALOItE) 
I 
? 
•.^ Sw 
f ABI»S m* sumARY 0? til- wm cmmu 
II, X9M.. 
mmm sm'sm 
t A-mmM'S Wmi i eip- ©r ra l#s ismt C©w TOr 
• f 1  
Pr#iiiiaei^ ' 4 Days t 1 -S. 4 Dis^  
M 
SpjTif 37,4 
»©• ••#© 
-011. €i»S ai.o 
No. SOS 
Idft Ho» 40 4«,*# iw.. 
ix im A :ij#ipl»8 t© -til#' 
.mmllmm #f. bIj#-. Sine® M mi^: i#* tm 
a inercWis# ia •%&# ef ,S .^ it. 
#«^e  ^€te»i3mtol® to tuwrntls^  ^ »i^ tii ©i' mmmm» 
wmrnmm tii® »«» mf 10, %&.,^ mm€ 
pmt' '©©at *#••• 503 i»' !#• 40 mmm- and, fm ©mpwmti*® 
parp&mmft- m % :i^ a€ mf • mm als# 
f&bl.# --tt' $# m .mmmwf '%&» rijr «««%«•# Flgo  ^
il p?«s«itts a -fmrnrnty mf t&e tfet 
iseri^ a fly t3P@»4». -lais aveisag© t«i®s|>e:p»ttap® 
Jtm- 'tfefi preliminary peid©..# -aad tli© st»8^»€ JP>:Sl®4' ««*#. mm 
nearly Ifidutieal tiaat it BmmmA :P'#se»t 
W%m -^ ® a tilt fte-w 
m. 19. stmiiaby of^i^ie temperatol6^j^/41^ trend dat^r. 
FOR series ii, 1954 (p^preliminart^fbriod flt trbsfd; tsulverage tekm-
aturk dx3ring prelimibaby period; t1=a-veeagb temperature during sprsyibg 
period) 
— BfH 
'$> ^ *™s||#pW IBISbp^^^P 
mmm i©» sx^mmY OP 2?iEi §08»s. wsiw lEiji^  
III, 1934. 
• ' J of ?iies ' mr G&w mr c&wat 
t pmltmlimtf P«P£<  ^ S Epwi^ iiig 
i 4 I 4 Pcpi 
fe* 4S#« ' 
mm ^ mwb »»f 
sm« ^ . mm4 
1. Ife* %r«tii0r» 44«1 •• 7»1 
Wmt^ - ©f ©f fe# nitM 
tht# '|p?©tlmai tmmuimm 
Fwrmt^ pvm.m  ^ Pig# Oil 
30rtm Ifm WMm A ®#riea to g0t®$mine tli®-  ^
mma sto ;^ ©f fiysife %h3»® a®Fl®# 
tbat tht Bs« mt -0.m oil fe» ia teas# ©tl 
I«:* #§:,^ . A® M SSGMILLE-AT,, «CWLD ®N®- A •ISILA^ P-
©#»elm»i-®a l»i «!»«%• fe«®a -iiram idmiM*: 
jr««wl«e wmm imxt tms^ stA. t# iillllty nf »#• lOS 
t#- ^p«tlar« ms m f&® f©i«tl$:# wmmt %/B 
pomA plms li f«.ip ©#ai »#• •iffiSt- S/4 jp©f®ii€ 
p3xm l© pes* #«it !©• «ii€l 1 1%« (alone)» fa&l# 
S® %&@ ,f%' ©GiBB s^ f sr •s«yt®# «iiA Figma?# 
V'fr':. 
• • 

fmim so. sumpiy of the wm mwmb otrihc sa-im 
If ^  mm* 
' t ' Aroymge peg Giwr 
•• Sppsj" t ]^ II^  spmljlw^ Farleft 
/ t 4 y ; s  ^ .4 Wmm 
1 xhm- • * '^•0 
S/4 10 !#• '7.® 
1/g lb,Pf«pto'i«# 
I®» m.^ •§•8 
#AH com sprayed daily tfwisg p^w%&A wtt& 
Ho« 40 base ol3.* 
-pfesamts st. ©f tei 
flf twrnmO. tm tliisj, ana %m ,3r«wt»img mmAm» £»• 
jpts« oil mm &mt' tli« »3p@-il-®®®© 
i»tft 'mr& wt i^«s#at®d a» bsal»» but tfe© »ir«i»sg» 
®f mmU f^ aaa# 1® flm 
f% #«is;fes dnils^  mm mprmylmg p^ytoa, ta »»£•«•• li«t# h-mm 
#iose ts^  t,, •:«!€ .mm f»»®at@€ ta 
Ftgar# t4,» 
i-'i 
-  ^ p^pip 
•i 
« i-S • , ' ",i 
ISilw 
var ' . 'iMi 
-V'X ' ' 
sak4\ 
iR I ^7 • ' "'s-i 
PIG. 24, 
Formulae 
wr rux *jUUB-iO UUttAIWi SSifiKlEB IV, ABB 
V, 1934, COIfflllJED (POSMUIAB: •AjKpEBl.miHABX 
SS'li b.1/8 mm PiWBtHBia ma is per 
SSF 5?' wswrnua-pMs lo 
FSR CENT NO* £$0S; Dixl 
%w4m A t# •€@tiCTi-ae- tli# 
•ge»@l^ i«ie# mi fwrwliw®  ^ g$.mn 
• S#ri«« I?#. mm ^a;tm tmtm& mw Wm -pa?^# «f 
ftirtl®!' ip#p@li.®a®© aita with tla»» Isbi© 51 avmemtrnm thm 
.•f'ly «o-tiat0 f^flal Fig i^^  ts .p?«s#at» ictt aw»sg@ -of tto,# al^ f-
tiSi^r«tTaje« .and prellWLawf p©s»tM fly tapeafl' tm 
«ip» %© i0aatr"S@M@» 'If, 
It 'isE'. f^ si tto® ip##-0lts ®f to©tli »«irl®». tfest 
$M m ia tfet thi^ # 
«s fly 
glTiifeto'qa 
I* A stgita:. iQ-...^ .-^ »iB$. 
mm^^ mm mt mt 
truti®  ^ <ef 1/4,0 l/g|( 3/4, w&m 
#»l:©©fc»€ trnw iair®#t-i^ tl@a»;' -liifel.#. mb -«|.l #f tla® 
#©®BBtii| SS igp«»®»t:S ta# =*ad 
b«iii-iSty d«fc» t&3^  thm ittia al»#- tb# •iaf«3Ltid..»ry 
. f tmn&rn- 9%smm present# tJ»& j^p#ll#a,©# e-mrW' ©totat»  ^
• mlth thm- fmr f#aislae» Dwe t# immmltl.f ©s«»3. mmW&m 
 ^ wmm»w0 m mi&tlmtt fly ®y«s#iit %# 
attit«..k t'la© &&m^» S®»©-wf* a ©ossist^ ot jp©lat.i©»sltip' w-m 
tmm^ m€ tM mmmm^mmtmrn ©f 
«ttli m ay it I®' t# lb® 
that %li# •mmwrnrnWrntlmm^ Amt F#latlt» 
©frSM«B@y» 
mnm ii.» summt » tai Fiar mmwa bmim 
V, !»#• 
' ' ' ' $ Air#img^ 'gyy&er of '^ iies par &&m •mv 
Spmy t ' t SpnEying p#rl©i^ ' 
y#%rnia.' .. $ : 4 3^ya . t • ' . 4 Sftys 
1 lb. Pyretlndp«» tt#4. 6»6 
3/4 ltJ«Fyr©tbF«»  ^
Ho. 303 &•! 
3L/g il>«Pjrethi?a®# 
»©• tf#S S»8 
#isll'©«w spl»iiy«« ^tlj €mt-^ p@ri©# 
1## 4© !>«« oil* 
f JKS m* SQmmm m the plt emmB. muim nmim 
I, X935* 
 ^ t  ^ # Pay® # 4 Btys 
t/4 »*Pp?#tliiTO 8#"  ^ : 
1/t- t»S 
s,t , t .a 
I »• Vfwm^mm 8,S 
«A11 e©ws apwty@d dteily tojpSmg p l^S^ats^ y 
tsritSi Ko. 40 bases oil# 
•'••?: V:-:/' 
i«Er".; 
-smm 
St&i r. 
I^S/^ >fi'^  J'JS^  
'k 
^>#5.'.A '4 j^jas^  
OP 
1^ (FsS'BII 
PRELIKIHAH? 
PEE^ra FIG. 25. Fia: TREHD DATi 
AIB 
SPRATISfll PERIOD) 
fig* 26. SinWABY 0 
pey tbehd 
 ^air tukpmtt m'iur ttlke, lusla. 
data for ssaiss i, 1955 
tiv2 
bsutivs hnkicm nrania pbslihihabz fesioci 
*v*wrv -nyve* _ m a.fnrT-rs'n •r^-r 
prblihihary 
period ply trehd 
iTIVE 
'M •eriod 
founds ¥P|gr 
27. summary of fly coukts durincl series i, 1935 
(0 cohcentratioh » prelimikaey counts) 
II» A .»«rie8 ,to fletemim tae g»3ji-tiye 
mwmvml smeenti»a|;i#g8 -;Of €#aTls . -
C©»e®3stm%li}»s '©f ©••§, 1.0, sad, S»0'.ptf mnt mtmrnt 
'mm t#sted» Ip fafel® M %b gtwm m Bwmmrf of tim t%y 
mA im Flg^# 2B,. thm ««rsis@ ©f tlie 
im&. pn l^laluaFf p©Tloe .fly twmn  ^ ^km-m Ptgam :iS--jsp#s.#st« 
tJi© «BfV# from tti©. fS-j- -e i^ai^  dariag. th.m s f^ityisg 
•li©rf#€«: • fii8 S&Mm- tm Table. %l»t m mm&Xlm fly 
pepalatlOB wts mttfteking th%. mmm dwl»g tit® 
t^mm dwJtof -tfe© F«r tfee 
wit& ®»S- p®r w& 
fliy is©f«l®%f©a gT%&tm-tmn tbut wmm&»&. %lm 
p»«S,-S»J,»®?y ' Ifels- sn^aiea laei^ aa# tm %%% »^eF «r 
flt«s i«s due to th© mrnvgence M m mm mi 
-Bmh « It difflemlt 
witlt to««s oil C«l«ie), but %% iia mt 
ill® s«8ie#.ftitonity #f taai^ .ldim3. 
HIM# or tim mmmwA i'mmsMm sl»«f s 
MM 
mBm m* sum^m of wm. wm mmmu ©laa# saim 
II,, ts»» 
'  i "  p r 1 ^  g  
:Sp»f t t" ' ' hpmjln  ^ ''' 
f«»ftl3B.. t , , . -4 . . f 4 5gys 
#•1  ^ Derris 
&tract 
Berrls 
Sxtract 
%m9$ devtlm 
l&traefc !§•« tt.« 
Deaprls 
&t3^et m. 
^All cows sprayed dallj ««ris^ , 
with No» 40 bass ©il* 
Biftfg'fs: mm&. Pta# MI 
S®gi0» III* I9gi» A aeri#® t# 4®fc®3»i» ^wmw^mmm 
^ mm -"awm 'mm- fmmtm&t 
S,»0 «K% d#ipf*i« l»o #»»•% itewts 
•utraet flas S 503, 1.0 p®:i» ^a% d«»ls 
pl«t ts |j«r mnt -le* #»d S#© ''•«»»* ^«fls 
i«l@o«).«. S4 ts « »-yMo«i^  iT tfte .fly 
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